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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments, see Remarks on pages 7-10, filed on June 26, 2008, with 
respect to the rejection(s) of claim(s) 1 9-36 under 1 1 2, 2 nd paragraph and 1 03(a) have 
been fully considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
newly found prior art reference Kohama et al. (2002/0158198). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 19, 20, 24, 25 and 27 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Kihira (5,691 ,81 1 ) in view of Kohama et al. (2002/01 581 98). 
(Kohama) 

As to claim 19, Kihira discloses irradiating an irradiation light having a 
predetermined pattern on an inspection target surface 3 (Column 4, lines 4-11 and Fig. 
1); imaging the surface 3 irradiated with the irradiation light (Fig. 1); and inspecting the 
inspection target surface 3 based on an obtained image of the inspection target surface 
3, and the inspection target surface 3 is inspected based on lightness/darkness 
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information of an image area in the obtained image corresponding to a non-irradiated 
area in the inspection target surface 3 (Column 4, lines 39-46 and Figs. 2 and 6A). 

Kihira fails to disclose wherein the irradiation light irradiated from an irradiation 
face has a mesh-like pattern including meshes of a same shape, each mesh having an 
irradiation area smaller than a non-irradiation area in a plane normal to an optical axis. 

However, Kohama teaches wherein the irradiation light irradiated from an 
irradiation face has a mesh-like pattern including meshes of a same shape, each mesh 
having an irradiation area smaller than a non-irradiation area in a plane normal to an 
optical axis (Page 7, paragraph 128 and Figs. 13c and 16). 

It would have been obvious to one skilled in the art at the time of the invention to 
include the mesh-like pattern of Kohama in the inspecting method of Kihira in order to 
isolate specific defects on the surface under test, by focusing on imperfections of 
different characteristics found within a symmetric pattern of illuminated light and not just 
a large band of beams without any defined shape. 

As to claim 20, Kihira in view of Kohama discloses all of the claimed limitations 
as applied to Claim 19 above in addition Kihira discloses wherein if an image obtained 
is a normal obtained image when the irradiation light is irradiated on a normal inspection 
target surface 3 and a brightness of the irradiation area in the normal obtained image is 
defined as a high brightness whereas a brightness of the non-irradiation area is defined 
as a low brightness; then, an intermediate brightness area which is present within the 
obtained image and which is an area of intermediate brightness between the high 
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brightness and the low brightness is used as a target area 3 (Column 4, lines 52-68 and 
Fig. 3A). 

As to claim 24, Kihira discloses an irradiating means for irradiating an 
irradiation light having a predetermined pattern on an inspection target surface Column 
4, lines 4-1 1 and Fig. 1 (Column 4, lines 4-1 1 and Fig. 1 ); an imaging means for imaging 
the inspection target surface 3 irradiated with the irradiation light (Fig. 1); and an image 
processing means 5 for effecting an image processing on an image obtained by the 
imaging means, and the image processing means 5, in the image processing, 
processes lightness/darkness information of an image area corresponding to a non- 
irradiated area in the inspection target surface 3 (Column 5, lines 7-15 & 27-33 and Fig. 
4C). 

Kihira fails to disclose wherein the irradiating means irradiates, from an 
irradiation face thereof, an irradiation light having a mesh-like pattern including meshes 
of a same shape, each mesh having an irradiation area smaller than a non-irradiation 
area in a plane normal to the optical axis. 

However, Kohama teaches wherein the irradiating means irradiates, from an 
irradiation face thereof, an irradiation light having a mesh-like pattern including meshes 
of a same shape, each mesh having an irradiation area smaller than a non-irradiation 
area in a plane normal to the optical axis (Page 7, paragraph 128 and Figs. 13c and 
16). 
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It would have been obvious to one skilled in the art at the time of the invention to 
include the mesh-like pattern of Kohama in the inspecting method of Kihira in order to 
isolate specific defects on the surface under test, by focusing on imperfections of 
different characteristics found within a symmetric pattern of illuminated light and not just 
a large band of beams without any defined shape. 

As to claim 25, Kihira in view of Kohama discloses all of the claimed limitations 
as applied to Claim 24 above in addition Kihira discloses wherein if an image obtained 
is a normal obtained image when the irradiation light is irradiated on a normal inspection 
target surface 3 and a brightness of the irradiation area in the normal obtained image is 
defined as a high brightness whereas a brightness of the non-irradiation area is defined 
as a low brightness (Column 4, lines 39-46 and Figs. 2 and 6A); the image processing 
means 5 includes an intermediate brightness area extracting means for extracting an 
intermediate brightness area which is present within the obtained image and which is an 
area of intermediate brightness between the high brightness and the low brightness 
(Column 5, lines 7-15). 

And as to claim 27, Kihira in view of Kohama discloses all of the claimed 
limitations as applied to Claim 24 above except for wherein the irradiation light of the 
irradiating means is formed through transmission between narrow slits distributed in a 
mesh-like pattern. 
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However, Kohama teaches wherein the irradiation light of the irradiating means 
is formed through transmission between narrow slits distributed in a mesh-like pattern 
(Page 7, paragraph 128 and Figs. 13c and 16). 

It would have been obvious to one skilled in the art at the time of the invention to 
include the of Kohama in the inspecting apparatus of Kihira in order to isolate specific 
defects on the surface under test, by focusing on imperfections of different 
characteristics found within a symmetric pattern of illuminated light and not just a large 
band of beams without any defined shape. 

4. Claims 21-23, 26 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kihira (5,691 ,81 1 ) in view of Kohama (2002/01 581 98), as applied to 
claims above, and further in view of Yoshida et al. (5,963,328). ('Kohama' and 
'Yoshida') 

As to claim 21, Kihira in view of Kohama discloses all of the claimed limitations 
as applied to Claim 19 above except for wherein an image area corresponding to the 
irradiation area in the inspection target surface is extracted as continuous light areas, 
and the continuous light areas are precluded from a target area. 

However, Yoshida teaches wherein an image area corresponding to the 
irradiation area in the inspection target surface 10 is extracted as continuous light areas, 
and the continuous light areas are precluded from a target area 10 (Column 10, lines 
57-62 and Figs. 1 and 6). 
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It would have been obvious to one skilled in the art at the time of the invention to 
include the extraction method of Yoshida in the defect inspection method of Kihira in 
view of Kohama in order to accurately determine where the imperfections occur and to 
be able to differentiate between defects and non-defects. 

As to claim 22, Kihira in view of Kohama discloses all of the claimed limitations 
as applied to Claim 19 above in addition Kihira discloses wherein the image area 
corresponding to the non-irradiated area of the inspection target surface 3 is extracted 
for each enclosed dark area, and if an isolated light area is present within the enclosed 
dark area, the isolated light area is determined as a target area 3 (Column 5, lines 7-15 
and Fig. 1). 

As to claim 23, Kihira in view of Kohama discloses all of the claimed limitations 
as applied to Claim 19 above in addition Kohama discloses to the mesh-like pattern 
distribution of the irradiation light from the irradiation face corresponding to a shape of a 
surface (Page 7, paragraph 128 and Figs. 13c and 16). 

Kihira in view of Kohama fails to disclose wherein in case the inspection target 
surface is a curved surface and the curved surface of the inspection target surface is set 
as a circular or a regular polygonal mesh-like pattern in the obtained image. 

However, Yoshida teaches wherein in case the inspection target surface 10 is a 
curved surface and the curved surface of the inspection target surface 10 is set as a 
circular or a regular polygonal mesh-like pattern in the obtained image (Column 10, 
lines 1-7 and Fig. 7). 
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It would have been obvious to one skilled in the art at the time of the invention to 
include the correspondence to the curved shape of the surface of Yoshida in the 
inspection apparatus of Kihira in view of Kohama in order to allow the apparatus to be 
used for uniform as well as non-uniform object under test, expanding the range of 
objects that can be inspected by the apparatus. 

As to claim 26, Kihira in view of Kohama discloses all of the claimed limitations 
as applied to Claim 24 above in addition Kohama discloses wherein the irradiation 
light of the irradiating means is formed by a plurality of light emitting elements 
distributed in a mesh-like pattern (Page 7, paragraph 128 and Figs. 13c and 16). 

And as to claim 28, Kihira in view of Kohama discloses all of the claimed 
limitations as applied to Claim 19 above except for wherein in correspondence with a 
curved surface shape of the inspection target surface, the mesh-like distribution of the 
irradiation light from the irradiation face corresponding to the curved surface shape of 
the inspection target surface is set as a circular or a regular polygonal mesh-like pattern 
in the obtained image. 

However, Yoshida teaches wherein in correspondence with a curved surface 
shape of the inspection target surface 10, the mesh-like distribution of the irradiation 
light from the irradiation face corresponding to the curved surface shape of the 
inspection target surface 10 is set as a circular or a regular polygonal mesh-like pattern 
in the obtained image (Column 10, lines 1-7 and Fig. 7). 
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It would have been obvious to one skilled in the art at the time of the invention to 
include the correspondence to the curved shape of the surface of Yoshida in the 
inspection apparatus of Kihira in view of Kohama in order to allow the apparatus to be 
used for uniform as well as non-uniform object under test, expanding the range of 
objects that can be inspected by the apparatus. 

5. Claims 29-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kihira (5,691 ,81 1 ) in view of Yoshida et al. (5,963,328). ('Yoshida') 

As to claim 29, Kihira discloses an imaging camera 3 for imaging an inspection 
target surface 3 irradiated with an irradiation light of the light emitting elements 1 
(Column 4, lines 4-11 and Fig. 1); and an outputting portion for outputting obtained 
image information of the imaging camera 4, wherein the layout pattern comprises a 
continuous arrangement of the light emitting elements 1 thereby leaving a dark face of a 
predetermined shape therewithin (Column 5, lines 7-15 and Figs. 1 & 5A-5C); and the 
imaging camera 4 is disposed so as to receive, on at least one dark face, the irradiation 
light of each light emitting element 1 reflected off the inspection target surface 3 
(Column 4, lines 57-62). 

Kihira fails to disclose a plurality of light emitting elements arranged in a 
predetermined layout pattern. 

However, Yoshida teaches a plurality of light emitting elements 11,13 arranged 
in a predetermined layout pattern (Column 8, lines 38-42 and Fig. 1). 
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It would have been obvious to one skilled in the art at the time of the invention to 
include the plurality of lights of Yoshida in the inspection apparatus of Kihira in order to 
illuminate large objects under test faster, allowing more objects to be inspected in a 
shorter time. 

As to claim 30, Kihira in view of Yoshida discloses all of the claimed limitations 
as applied to Claim 19 above in addition Kihira discloses a defect evaluating portion 4 
for detecting a defect on the inspection target surface 3 by evaluating an output signal 
from the outputting portion (Column 4, lines 29-34 and Figs.1 & 3A-3D). 

As to claim 31, Kihira in view of Yoshida discloses all of the claimed limitations 
as applied to Claim 19 above in addition Kihira discloses wherein the layout pattern 2 
comprises a repetitive pattern which repeats itself along a predetermined direction 
(Figs. 6A-6C & 7A-7C). 

As to claim 32, Kihira in view of Yoshida discloses all of the claimed limitations 
as applied to Claim 19 above in addition Kihira discloses a conveying mechanism for 
moving the inspection target surface 3 along a direction relative to the plurality of light 
emitting elements 1 and the imaging camera 4; wherein a direction of repetition of the 
layout pattern comprises the direction of relative movement (Column 4, lines 20-26 and 
Figs. 1 and 9). 

As to claim 33, Kihira in view of Yoshida discloses all of the claimed limitations 
as applied to Claim 19 above except for wherein a light emitting face of the plurality of 
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light emitting elements and an imaging face of the imaging camera are present in a 
common plane. 

However, Yoshida teaches wherein a light emitting face of the plurality of light 
emitting elements 11, 13 and an imaging face of the imaging camera 12, 14 are present 
in a common plane (Column 8, lines 45-48 and Fig. 1). 

It would have been obvious to one skilled in the art at the time of the invention to 
include the plurality of light emitting elements of Yoshida in the inspection apparatus of 
Kihira in order to eliminate possible interference during the illumination and detection 
steps within the inspection apparatus, insuring only accurate information is detected by 
the cameras. 

As to claim 34, Kihira in view of Yoshida discloses all of the claimed limitations 
as applied to Claim 19 above except for a defect evaluating means for evaluating an 
output signal from the imaging camera, thus detecting a defect present on the 
inspection target surface; wherein the defect evaluating means includes an isolated 
point extracting portion for determining, as a defect candidate, a prominent brightness 
area isolated in a lightness/darkness image of the inspection target surface generated 
from the output signal, and a defect candidate discriminating portion operable to 
preclude, from the defect candidates, the defect candidate contained within an area 
indicative of light emitting images of the continuously arranged light emitting elements in 
the lightness/darkness image. 
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However, Yoshida teaches a defect evaluating means 103 for evaluating an 
output signal from the imaging camera C2, C2, thus detecting a defect present on the 
inspection target surface 10 (Column 13, lines 20-27 and Fig. 17); wherein the defect 
evaluating means 103 includes an isolated point extracting portion S2 for determining, 
as a defect candidate (Fig. 6), a prominent brightness area isolated in a 
lightness/darkness image of the inspection target surface F generated from the output 
signal, and a defect candidate discriminating portion 110 operable to preclude, from the 
defect candidates (Column 16, lines 34-42 and Fig. 17), the defect candidate contained 
within an area indicative of light emitting images of the continuously arranged light 
emitting elements L1, L2 in the lightness/darkness image (Colum 10, lines 58-61 and 
Fig. 5). 

It would have been obvious to one skilled in the art at the time of the invention to 
include the extraction portion of Yoshida in the defect inspection method of Kihira in 
order to accurately determine where the imperfections occur and to be able to 
differentiate between defects and non-defects, improving calibration techniques within 
the apparatus. 

As to claim 35, Kihira in view of Yoshida discloses all of the claimed limitations 
as applied to Claim 19 above except for a preprocessing portion for effecting an image 
processing such that a brightness level of the continuous light emitting image area in an 
actual inspection substantially agrees with a brightness level of a light emitting image of 
the continuously arranged light emitting elements obtained from a normal inspection 
target surface, the brightness level of the light emitting image obtained from a normal 
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inspection target surface being employed as a reference for generating the 
lightness/darkness image from the output signal of the imaging camera. 

However, Yoshida teaches a preprocessing portion for effecting an image 
processing such that a brightness level of the continuous light emitting image area in an 
actual inspection substantially agrees with a brightness level of a light emitting image of 
the continuously arranged light emitting elements L1, L2 obtained from a normal 
inspection target surface (Column 16, lines 60-67), the brightness level of the light 
emitting image obtained from a normal inspection target surface being employed as a 
reference for generating the lightness/darkness image from the output signal of the 
imaging camera C1, C2 (Colum 9, lines 58-61). 

It would have been obvious to one skilled in the art at the time of the invention to 
include the preprocessing portion of Yoshida in the inspection apparatus of Kihira in 
order to accurately determine where the imperfections occur and to be able to 
differentiate between defects and non-defects, improving calibration techniques within 
the apparatus. 

And as to claim 36, Kihira in view of Yoshida discloses all of the claimed 
limitations as applied to Claim 19 above in addition Kihira discloses wherein a 
peripheral area including the prominent brightness area precluded from the defect 
candidate and an unnecessary image area such as a background 150 are integrated 
and masked as a defect determination non-target area relative to the obtained image; 
and a masking operation is effected by determining an isolated point area precluded 
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from the defect candidate together with an unnecessary image areas such as a 
background 150 as defect determination non-target area (Column 5, lines 51-57 and 
Fig. 8). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to IYABO S. ALLI whose telephone number is (571) 270- 
1331 . The examiner can normally be reached on M-Fr: 7:30am- 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory Toatley can be reached on 571-272-2059. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IYABO S. ALLI 

Examiner 

Art Unit 2877 

October 1 , 2008 /I.S.A./ 

Examiner, Art Unit 2877 
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